Staged resection for acutely presenting lesions of the left colon has the considerable disadvantage that there are inevitably two operations and sometimes three. The protracted hospital stay and inconvenience to the patient has resulted in attempts to resect the left colon at the time of primary surgery. Some studies have shown that the mortality compares favourably with staged surgery, in which resection is only undertaken after a period of defunctioning of the colon (Hughes 1966 , Loeffler & Haffner 1964 . Other workers have shown that 5-year survival of patients with obstructing carcinoma of the left colon is better if the resection is performed at the time of primary surgery (Irvine & Greaney 1977 , Fielding & Wells 1974 , Clark et al. 1975 .
Advocates of primary resection may use the Hartmann operation, leaving a permanent colostomy. An alternative is to anastomose the colon and protect this by a proximal colostomy. In either case the patient has a colostomy unless a second operation is undertaken to close it.
All surgeons would welcome a technique which obviates the need to close the loop colostomy. Those who advocate emergency resection would favour performing the operation in a single stage, leaving a protecting colostomy which does not require to be closed.
In this paper a previously described device (Rickett 1978) called the obturating balloon colostomy (Torbay colostomy) is used. When the device is removed the faecal discharge ceases spontaneously in 1-3 months. The device (Figure 1 ) consists of a rigid tube which is bent through 90 degrees. The bent portion is incorporated in a soft silicone rubber balloon which is inflated through a Luer connecting valved side tube. A flange, secured in place by a screw cap, stabilizes the tube in place.
Two different techniques are employed for resection of separate regions of the left colon:
Method 1 When the lesion lies between the transverse colon and the mid-sigmoid, the anastomosis lies in relation to the anterior abdominal wall. The device is then placed in the anastomosis (Figure 2 ).
)~~~~~~~~~~~~~sutur line After 7 days it is removed. The resultant faecal discharge, which is initially profuse, slowly ceases, and healing is spontaneous. In this series surgery has not been required for persistent faecal fistula. The operation for removal of the lesion is performed in the usual way, including resection of the lymph nodes normally excised when the operation is performed as a planned procedure. Decompression of the obstructed colon may be required. Construction of the anastomosis is performed in two layers, using interrupted sutures. Before it is completed the device is inserted with the balloon deflated. The anastomosis is then fashioned around the tube and an encircling suture is placed in the two ends of the colon at the point where the tube emerges. The balloon is then inflated. Two catgut ligatures may be placed around the colon proximal to the emerging tube and one distally, to keep the colon and the balloon in contact. A bung is placed in the drainage tube which is then brought out through a stab incision in the abdominal wall over the point where the anastomosis naturally lies. The excess length of the drainage tube is cut off with a scalpel. The flange and screw cap are placed externally over the drainage tube to stabilize it. The abdomen is closed in layers. Five patients were treated by this method.
Method 2
When lesions distal to the mid-sigmoid point are excised, the resulting anastomosis lies in the pelvis, not in relation to the anterior abdominal wall. The obturating balloon colostomy is then placed proximally in the transverse colon in order to defunction the bowel distally.
In this case the device is retained for 2-4 weeks after operation, to allow full healing of the anastomosis. Following its removal the colostomy site heals spontaneously, in 1-3 months.
The operation for removal of the lesion is conducted exactly as in an elective procedure. Following decompression if necessary, the anastomosis is completed in the usual way. Before closing the abdomen the transverse colon is brought into the upper end of the laparotomy incision and a site is chosen for insertion of the balloon colostomy. A purse string suture is placed in the colon before making the colotomy incision. The device is inserted into the colon proximally. The purse string suture is tied. The balloon is inflated until it fills the lumen of the colon. It does not overdistend the bowel. Three ligatures of thick catgut are then placed around the outside of the colon to snug it onto the balloon. Two ligatures are placed proximally and one distally to the point of exit of the tube.
A stab incision is made in the anterior abdominal wall over the point where the device lies. The stoppered end of the drainage tube is pushed out through the layers of the abdominal wall from within the abdomen. The flange is placed over the protruding drainage tube to rest on the skin of the abdominal wall, stabilizing the device. This is secured by the screw cap. Excessive length of the tube is cut off. Four patients were treated by this method.
Results
The balloon colostomy technique was used in consecutive patients presenting acutely with obstruction of the left colon, provided that they were sufficiently fit to survive the resection. Some patients with perforation of the left colon had so much local peritonitis that a satisfactory anastomosis could not be performed. These patients were treated in the standard way, with either a Hartmann operation or by proximal loop colostomy and drainage.
Nine patients have been treated by the two methods described above. Only one patient was aged less than 70 years; five were aged 80 or over. All underwent emergency resection of the unprepared left colon in a one-stage operation. Seven patients were obstructed, and two patients had perforations of the colon. Of the seven obstructed patients, two had sigmoid volvulus requiring resection, and five patients had carcinoma of the left colon in various sites extending from the descending colon to the rectosigmoid junction. Both of the perforations were due to carcinoma, one of the upper descending colon, one of the sigmoid.
Three patients died within a month of operation: one death (at three weeks postoperatively) was due to carcinomatosis from very widespread secondary deposits; one (11 days after operation) was due to chronic renal failure which antedated the operation; one (at 24 hours) was due to peritonitis associated with the perforation, despite surgery. Three further patients died more than a month after operation, from unrelated causes (pneumonia in two, and pulmonary embolus in the third), but before the colostomy site had healed. Neither colonic necrosis nor intraperitoneal leakage occurred in any patient in this series. This was verified by post-mortem examination when any doubt existed.
The colostomy site drainage healed in 1-2 months after operation, though one patient died (pneumonia) with a persistent fistula at three months.
Discussion
A one-stage emergency resection of the left colon carries a high risk of faecal fistula. The development of a fistula in such a patient can cause so much systemic toxicity that this complication can be lethal. The technique of draining the anastomosis was developed to prevent this problem. By the time the tube drain is removed, the tissue planes have sealed and the discharge of faeces through the well established track causes no systemic disturbance.
Intraperitoneal leakage of faeces from an anastomosis occurs when intracolonic pressure at the suture line exceeds intra-abdominal pressure. If, following the operation, intracolonic pressure in the region of the anastomosis is reduced to that of the atmosphere by the presence of a large tube, then faecal matter will not leak intraperitoneally because intra-abdominal pressure exceeds atmospheric. The discharge will drain externally. No case of intraperitoneal leakage occurred in the series, which supports this concept. The tube drain has an internal diameter of 1.8 cm, which is sufficiently large to allow free drainage at all times without risk of blockage. The balloon of the colostomy device with which the colon is kept in contact by external ligatures provides a means of preventing faecal matter from reaching the anastomosis during the early days after operation.
The method of draining the anastomosis was developed from the idea of the Miculicz resection. This operation has two disadvantages: insufficient mobility of the sigmoid loop prevents an adequate resection in terms of cancer cure in many patients; the double-barrelled colostomy has to be closed at a later date. The Hartmann operation has the same disadvantage, in that if the patient is to be spared a permanent colostomy, a second major operation is necessary to anastomose the colon.
The techniques described are an alternative method of resecting the unprepared left colon. They have the advantage of reducing the time in hospital of patients undergoing surgery for colonic obstruction or perforation. A note of caution should, however, be sounded: resection of any part of the colon requires a skilled surgeon. Resection in the presence of an obstruction is more difficult, and decompression of the bowel without contamination of the peritoneal cavity can be extremely difficult. This technique is therefore not for the inexperienced operator, though the technical aspects of insertion of the device do not present a particular problem.
Summary
Two different techniques for one-stage resection of different areas of the unprepared left colon are described. Both are suitable in the presence of obstruction or perforation. The obturating balloon colostomy (Torbay colostomy) is used in each. The early experience is encouraging.
